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Science Shoulders Arms 

What science in the past has done for peacetime 
America needs no recounting. 

Rut science today tackles a grimmer job. Re- 
sec. ‘th now must give America at war the fighting 
wearons she needs. 

at’s why Westinghouse Research Engineers— 
working in one of the world’s leading laboratories— 
are devoting their full time to the nation’s defense 
requirements. 

Westinghouse 

We wish we could tell you about some of the 
remarkable things they’ve done already. 
We shall—later. 
Ever since its inception, Westinghouse has 

sought out and trained engineering talent, 
encouraged engineers to develop and work out 
new ideas, made itself an engineer’s company. 

We’re proud of the way our engineers have 
adapted themselves to creating and producing 
wartime equipment. 

v 

“An Engineer's Company,” Westinghouse Electric & Manufacturing Co., Pittsburgh, Pa. 
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Casradilla School 
Est, 1870 

A preparatory course aimed at making students 
really ready for Cornell. 

Special attention to students with unusual pro- 
grams or to whom English is a foreign language. 

University Tutoring 

Tutoring in university courses that is effective 
because directed to individual needs. 

Inquire about Cascadilla 

C. M. DOYLE ’02, Headmaster 

DIAL 2014 ITHACA, NEW YORK 

We specialize in satisfied customers 

with the best in service and products. 

Come in and be convinced. 

R.1.G. 
Esso Service Station 

Phone 2872 335 E. State St. 

es 

TURN YOUR USED BOOKS 
INTO GOOD coIN ! 

You'll enjoy trading at the 

TRIANGLE 
BOOK 
SHOP 

The Hill Drug Store 
328 College Ave. Ithaca, N. Y. 

C. W. DANIELS, Pharmacist 

WHITMAN'S CHOCOLATES 

4 Ib. — 1 Ib. — 2 lb. 

50c — $1.00 — $1.50 — $3.00 

Packed for Mailing 

KEMP’S NUT MEATS KEPT HOT 
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“METALLIC” WOVEN TAPES 
Woven. finished and coated to protect 

against wear and moisture. to resist stretch- 
ing and shrinking, and to prevent fraying | 
at the edges, the Lufkin “Metallic” is con- 

sidered the best woven tape made. 

‘WRITE FOR FREE COMPLETE CATALOG 

NEW YORK JWE Jurnin Co. Canadian Factory 

SAGINAW. MICHIGAN WNDSOR, OMT. 

TAPES — RULES — PRECISION TOOLS 

February Brings— 

Books and Supplies for 
the New Semester 

Winter Sport Equipment 
and Clothing 

Valentines 

And you find all these things 
and many others at the Co-op 
—da complete and up-to-date 

college store. 

CORNELL CO-OP 
Barnes Hall On the Campus 

SEND HER 

Flowers 
ON 

VALENTINES DAY 
FEBRUARY 14th 

Lounsbery Flowers 
In Collegetown 

409 COLLEGE AVE. DIAL 3327 

Dick Lounsbery ‘33 

ON EDDY ST. AT THE GATE 

ALWAYS A PLACE TO PARK 

The Store of Good Spirits 

East Hill Supply Co. 

RYE 
ALWAYS A PLACE TO PARK 

416 EDDY ST. PHONE 2964 
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HE notion that the naval arch- 
itect—certainly one at a ship- 

juilding yard—spends most of his 

time designing new ships to suit his 

fancy, based upon knowledge im- 

ibed in his course at college, is of 
-ourse fallacious. The truth is that 
he spends much of it in trying to 
.-e that there are enough men of 
‘ie right sort in the technical de- 
partment and the drawing rooms 

produce promptly the plans 
»ceded to build the ships. Much of 

|.s time is spent in looking after 
.od replying to the voluminous 
« rrespondence of the office; in the 
«me that is left he advises the vari- 
ois assistants and leading men on 

their particular functions in carry- 
ing out the design and producing 
the plans. 

Usually the design itself is hand- 

ed to the management of the ship- 
yard by the owners of the prospec- 
tive vessel in the form of contract 
plans and specifications prepared 

either by an employee of the own- 
ers called a “naval architect”, or 
“marine superintendent”, or in the 
form of contract plans and speci- 
fications prepared for the owners 
by some outside firm of “naval 
architects”. If the making of the 
contract plans and specifications is 
in the hands of one of the owner’s 
employees, he is rarely permitted 

to produce anything distinctly his 
own, but is usually required to fol- 
low closely other ships of the own- 
ers, or the ideas of other officers 
of the company. The same restric- 

A Career 

for Engineering 

HAROLD F. NORTON, M.E. ’96 

tions apply more or less to any out- 
side firm employed to make the 
contract plans and _ specifications. 
In any case, it is usually only the 
most general direction of the de- 
sign work that is possible to the 
head of the firm, while the working 
out of the details of the design is 
turned over to his staff. The naval 
architect of the shipyard must of 
course have checked by his techni- 
cal department all design calcula- 
tions and characteristics to make 
sure that the ship as built will 
(1) fulfill all guarantees of the con- 

tract, (2) be and do in general 
what is intended, and (3) fulfill all 
requirements of the Classification 
Society, the Bureau of Marine In- 
spection and Navigation and other 
government agencies. Occasionally 
the design of a yacht or other small 
craft may be almost the work of 
one man, and the time was when in 
some cases this applied to larger 
vessels; but in recent years most de- 
signs, even when ascribed to some 

HAROLD F. Norton, M.E. ‘96, last 
year became consulting naval 

architect for the Newport News 
Shipbuilding and Dry Dock Com- 
pany of Newport News, Virginia, 
after serving as naval architect 

for the company for over twenty 
years. 

He is a member of the Society 
of Sigma Xi, a Council member of 
the Society of Naval Architects 
and Marine Engineers, a member 

of the Institution of Naval Archi- 
tects and of the Committee on 

Naval Architecture of the Amer- 
ican Bureau of Shipping. 
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one person, are really a combina- 
tion of many ideas worked out by 
a considerable number of men. 

The same applies to engineering. 
The chief engineer of course over- 
sees the work of his staff in pro- 
ducing the necessary design calcula- 
tions and working plans for build- 
ing the machinery, but he rarely 
has the privilege of making it ex- 
actly according to his own taste. 
All large work in these days is a 
combination of many ideas and 

the product of the brains and hands 
of many men, and this is of course 
quite as it should be. 

Opportunities 

No young engineer fresh from 
college, no matter how complete 
his course or how high his attain- 
ments, can expect very soon to have 
any large part in the determina- 
tion of the design characteristics 
of either hull or machinery. It is 
a long road to the top, and even if 
he gets there, he finds himself quite 
limited. But he can very soon take 

his part in working out some of the 
details, and therein lies the fascina- 
tion of shipbuilding—seeing one’s 

ideas grow into realities in connec- 
tion with ships to sail the seas. It 
makes the effort somehow worth 
while even if one does not become 
very wealthy in doing it. 

But what about the present op- 

portunities in shipbuilding for the 
young engineer? They seem to be 
considerable if he is well grounded 
in engineering and thoroughly will- 

ing to work and study. The amount 
of shipbuilding on hand at present 
is of course enormous. The Novem- 
ber, 1941, issue of the Bulletin of 
the American Bureau of Shipping 
mentions over 1100 vessels as now 
under construction or contracted 
for in American yards, and this 
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Examples of modern shipbuilding 

does not include Navy vessels, of 
which there are hundreds. Ship- 
building has had its ups and downs 
and probably always will, but sure- 
ly we in America have at last learn- 
ed our A B C’c about ships and 
will never again let shipbuilding 
decline seriously. The Maritime 
Commission seems to think so. 
Surely there will be a dearth of 
ships and plenty for American ships 
to do after this war is over. 

In the ship yards there is now 
work for young engineers both in 

the drawing offices and the yard. 
In the yard there is opportunity to 
begin as helpers or mechanics in 
machine shops, in steam engine- 
ering, as electricians, pipe fitters, 

sheet metal workers, ship carpen- 
ters, ship riggers, mold loftsmen, 
erectors, ship fitters and welders. 
Or one might posibly find a place 
as a “runner” in the office of one 
of the superintendents; that is, one 
who is sent out to various parts of 
the yard to report upon how jobs 
are coming along or to transmit 

directions concerning them. If he 
prefers drawing, he can probably 
find it in either hull, machinery, 
piping, or electrical drawing rooms. 
If he prefers calculations, he may 

find work either in the engine or 
hull technical departments. He 
might possibly find an opening in 
the chemical, testing, research, and 
metallurgical department. 

There are plenty of opportunities 
in shipbuilding for almost any kind 
of engineering talent and training, 

6 

but there always seem to be diffi- 
culties about finding the right man 
for the spot; sometimes a really 
good man finds difficulty in finding 
a spot to exactly suit him. Even 
in a large organization, there are 
not many specialists of any particu- 

lar variety. There are usually 
openings for the general run of me- 
chanics or draftsmen, particularly 
in these strenuous times. Perhaps 
the best thing to do is to take al- 
most any job one can get, and then 
be on the lookout for the particular 

kind of job one thinks he would 
like best and for which he thinks 

The mold loft, where patterns are laid out 

himself best fitted. There are a'- 
ways opportunities for men who are 
ready to work hard and grasp ther, 
but it must be remembered th: 
there are not many presidents, vic: - 
presidents, yard managers, supe: - 
intendents, chief engineers, an | 
naval architects. A fledgling 
eer, even a clever one, may hard]. 
expect to be one of the above grou, 
in any very short time after | 
starts on the job. There are to b» 
sure a goodly number of assistant:. 
quartermen, supervisors, chie’ 
draftsmen, assistant chief drafts. 
men, chargemen, and leading mer 
It is something of a surprise hoy 
comparatively few of them are col- 
lege graduates and how many are 

ex-apprentices. It is also somewhat 
remarkable to notice how many o! 
the best technical experts are na- 
turalized American citizens who 

may or may not have received most 
or all of their technical training 
abroad. You may be surprised to 
know that some of the Navy De- 
partment’s best mathematics ex- 
perts are foreign born and trained. 
It makes one doubtful whether 
American engineering colleges and 
universities are giving the students 
as good a training as they should in 
shop work, machine design, me- 

chanics, and advanced engineering 
mathematics. One cannot know 
how to design castings and forgings 

(Continued on page 22) 
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PROF. LYNN A. EMERSON 
Profosser of Industrial Education 

S THE industries of our coun- 
sAtry have developed from a 
. age of relatively low standards 
©) precision to those of the present 
coy, where the supermicrometer is 

common standard of measure- 
nent, the need for inspection of 
manufactured parts has increased 
ereatly. This is particularly true 
under conditions where millions of 
dollars in orders have been allocated 
to sub-contractors, and the prime 
contractors are faced with the neces- 
sity of maintaining standards so 
that parts and sub-assemblies 
manufactured by the sub-contrac- 

tors will fit accurately into the final 
total assembly. 

Inspection is a broad field, and 
hundreds of kinds of inspection are 

needed in the manufacture, opera- 
tion, and service of the varied types 
of products manufactured and fab- 
ricated today. National defense 
contracts cover a great range of 
products, requiring many types of 
inspection service. This article 
deals with two important aspects 
of the total program: the inspec- 
tion of machined parts, tools, and 
gages, and the inspection practices 
incident to aircraft manufacture. 

Inspectors are urgently needed in 
these fields. Men and women who 
are trained in the various tech- 

niques of inspecting machined parts 
are needed in most of the machine 
tool industries, which are expand- 
ing their programs to an all-out 
effort. Inspectors of the many 
types of tools needed for produc- 
tion, such as dies, jigs, and fixtures, 

are needed in large numbers. Many 
additional inspectors are needed for 
checking the various gages used by 
production workers and by other 
inspectors. 

The rapid expansion of the air- 
craft industry has diluted the in- 
spection staff to the point where 
many additional persons have to be 

trained as receiving inspectors, in- 
spectors of fabricated parts and sub- 
assemblies, inspectors of forgings, 
castings, and machined parts used 

in aircraft, inspectors of jigs and fix- 
tures, and for many other inspec- 
tion duties. 

Need for Special Training 

Prior to the present emergency, 
the needs for inspectors were met 
by taking men from the production 
line or the tool room and giving 
them a sort of apprentice training 
under other inspectors, or by short 
intensive training programs offered 
in the plants and the arsenals. These 
methods still have a most impor- 
tant place in the total program of 

FTER being graduated from the U. of Minnesota in 1911 with an E.E. 
degree, Professor Lynn A. Emerson enaaaed in araduate work in educa- 

tion first at the U. of Chicaao and later at N.Y.U.. where he received his 
Ph.D. in 1932. 

After considerable experience in teachina. in education. and in in- 
dustry, Professor Emerson in 1938 left his post as assistant superintendent 
of schools. in charae of vocational education. for the Yonkers public 
schools and came to Cornell University as professor in industrial educa- 
tion. 

President of the National Association of Industrial Teacher Trainers, 
°rofessor Emerson is at present engaged in preparing manuals to help 
'rain teachers and inspectors for war work. It is about this work that he 
‘vrites, 
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defense training, and for certain 
types of inspection practice this 
is still the best method of develop- 
ing trained personnel. But the air- 
craft plants and the machine tool 
industries, especially the smaller 
plants, have such a big job on their 
hands in maintaining production 
schedules that many of them are 
now looking to the schools and 
colleges for inspection training pro- 
grams which will supplement the 
training they are providing in the 
plants. 
To help meet this need, many 

vocational schools and engineering 
colleges are now offering training 
programs for inspectors, of pre- 
employment type or as supplemen- 
tary courses for persons already 

employed. This was a new type of 
training for most of these schools 
and colleges, and few of them had 
the necessary information concern- 
ing courses of study, equipment, and 
other pertinent data needed in un- 
dertaking such training. 

In the summer of 1940, shortly 
after the ‘National Defense Train- 
ing Program got under way in the 
vocational schools of the nation, 
the New York State Education De- 
partment foresaw the need for or- 
ganized _instructional _— material 
which might be furnished to the 
schools undertaking the various 
training programs, and established 
its first National Defense Curricu- 
lum Laboratory. In this laboratory 
a series of monographs was develop- 
ed covering courses of study in 

machine shop practice. In the fall 
of that year other laboratories 
came into being concerned with the 
development of instructional ma- 
terial in aircraft fabrication and 
the like. Among these laboratories 
was one dealing with the problem 
of developing instructional mater- 
ial for the training of inspectors, 
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under the direction of the writer 
of this article. 

Through cooperation of the 
Board of Education of New York 
City, space was provided for carry- 
ing on the work in Brooklyn from 
October, 1940 through June, 1941, 
when the laboratory was moved to 
the Cornell campus. It is now hous- 
ed in the basement of Sibley Dome, 
where close cooperation is possible 
with the staff and facilities of the 
College of Engineering. 

The procedure followed in devel- 
oping the instructional material for 
inspector training which has come 
out of this laboratory included a 
number of important steps. A gen- 
eral analysis was made of the field 
of inspection, and decision reached 
with respect to the areas of inspec- 
tion service which should be inten- 
sively studied. When this had been 
delimited to the field of inspection 
of machined parts, tools, and gages, 
and of inspection in aircraft manu- 
facture, competent ordnance and 

aircraft inspectors were recruited 
from the industries for evening 
work on a part-time basis. Two 
former ordnance inspectors were 
loaned by the Brooklyn Technical 
High School to assist in the prepar- 
ation of the material, and the neces- 
sary stenographic and drafting per- 
sonnel were secured. 

The first stage of the work in- 
cluded an extensive analysis of the 
duties of inspectors and the instru- 
ments with which they worked. 

The hundreds of items which came 
out of these analyses were classi- 
fied, and the instruction topics were 
arranged in suitable unit courses. 

Demonstration of the use of calipers 

Decisions were reached concerning 
the manner in which the training 
was to be given, standards were de- 
veloped covering the qualifications 

of teachers and trainees, and defin- 
ite plans were made concerning the 
formation of the instructional ma- 
terial. After this preliminry work 
had been accomplished, the writing 
of the material was started. 

The instructional material for the 
training of inspectors of machined 
parts, tools, and gages was develop- 

ed in the form of laboratory man- 
uals and of outlines for the class- 
room end of the training. Most of 
the training is planned to be done 
in inspection laboratories, where 
the trainees learn the use of the 
various measuring instruments and 
gages through practice in the in- 
spection and checking of a wide 
range of sample machined parts, 

tools, and gages. The laborator, 
assignments start in with simpk 

measurements using the steel scali 
in checking the dimensions o 
blocks, or with limit gage inspectior 

using plug, ring, and snap gages 
and extend through a total of 7§ 
different assignments. As the cours: 
progresses, the micrometer meas- 
urements are made in _ ten-thous- 

andths instead of thousandths, sur 
face plate set-ups are used involv- 
ing height gages and test indicators. 
tolerances become closer, and th« 
inspection parts become more com- 
plicated. The course includes cer- 
tain assignments which require the 
use of the toolmakers’ microscope, 
the sine bar, or the projection com- 

parator. Many assignments arc 
based on precision gage blocks. 

The material developed in the 
Curriculum Laboratory included a 
special monograph designed to as- 

sist school administrators in organ- 

izing the program of inspection 
training. In this monograph were 
included suggested _ laboratory 
plans, lists of equipment, and draw- 
ings of the parts to be used for in- 
spection laboratory training. 

The series of monographs devel- 
oped for the training of inspectors 
for aircraft manufacture provides 
laboratory manuals for training in 
the use of the instruments employ- 

ed in aircraft inspection, with as- 
signments dealing with raw mater- 
ial inspection, component aluminum 
alloy parts and sub-assemblies, rivet 
inspection, weld inspection, and the 

like. 
(Continued on page 30) 

Demonstration of the vernier height gage 
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Electric Shach 

Killer or Healer ? 
ROBERT S. ROCHLIN, EE ‘44 

Cuts courtesy HYGEIA 

VER since Benjamin Franklin 
fF flew his famous kite in a thun- 

¢ rscorm and received an electric 

s-ock through the wet cord, scien- 
tts, medical men, and engineers 
h ve sought to find out what hap- 
p.ns when a current of electricity 
pisses through the human body. 
\.uch valuable and interesting data 

has been collected on the subject, 
but only a few unrelated facts have 
become generally known. The fol- 
lowing survey of this field attempts 
to treat such popular questions as: 
What voltage does it take to kill 
a person? Is the 110-volt house 
current dangerous? How do doc- 
tors use electricity to save lives? 
What is the best way to revive a 

victim of electric shock? 
First we shall discuss accidental 

electric shock; second, the electro- 

cution of criminals; and third, the 
uses of electricity in medicine. 

Threshold of Sensation 

An electric current passing 

through the body involves different 
mechanisms, each of which will be 
considered separately. The first is 
mere sensation of the current—a’ 
tingling or warmth caused by a 
stimulation of the sensory nerve 
endings in the skin. Because of 
large variations in contact imped- 
ances, the current which actually 
passes through the body is the fac- 
tor to consider rather than the volt- 
age applied. For a 60-cycle cur- 
rent the threshold of sensation (the 

lowest current at which sensation 
is perceptible) is in the neighbor- 
hood of .001 ampere. 
Body resistance varies from about 

38,000 ohms just tapping a metal 

plate with the dry hand to about 
500 ohms with the hand immersed 
in a conducting solution. As can 
he seen from Table I, a better con- 
‘act not only lessens the body re- 

‘istance but increases the current 
hich can be tolerated without sen- 
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sation. The four types of contact 
mentioned in the table refer to tap- 
ping a metal plate lightly with the 
finger, pinching a wire tightly be- 
tween thumb and forefinger up to 
the first joint, gripping an electrode 
tightly in the right hand, and, fin- 
ally, immersion of the hand in salt 
water. 

The next body mechanism affect- 
ed by an electric current is the 
muscles, which are caused to con- 

tract involuntarily by sufficient cur- 
rent. Tests were made at the Uni- 
versity of California? on 120 men 
to find the greatest current at which 
the subject could voluntarily re- 
lease an electrode held in his hand. 

As the current was increased over 
the threshold of sensation men- 
tioned above, the muscles of the 
hands and arms tightened involun- 
tarily. At 6 to 8 milliamperes and 
above, the discomfort from severe 
muscular contraction was more evi- 

dent than the tingling—sometimes 
even painful. At this point, the 
subjects were able to release the 
electrode by making a determined 
muscular effort. Although one sub- 
ject was able to let go at 20 milli- 
amperes, the average was about % 
of that amount—15 milliamperes. 
These experiments did not use 
heavy enough currents to cause un- 
consciousness. An interesting fact 
observed was that repeated shocks 

1. Thompson, Gordon. Report on appliance in- 
sulation in Electrical World June 17, 1933; 

gave a slight immunity. Probably 
that was partly because the sub- 
jects became psychologically con- 
ditioned to the experience. 

In some types of accidental con- 
tact, such as gripping a wire with 
the hands, this muscular contrac- 
tion would tend to hold the victim 
to the wire, but in other types it 
would help break the contact. It 
is also possible that the victim could 
use other unaffected sets'of muscles 
to free himself from the live con- 
ductor. 

If the circuit through the body 
included the respiratory muscles, 
currents of this magnitude could 
cause stoppage of breathing. If 
prolonged, asphyxial death would 
result, but since this is a matter 
of several minutes rather than sec- 
onds, there is opportunity to re- 
lease and revive the victim. No 
serious or permanent after-effects 
are experienced from this sort of 
shock. 

Fibrillation 

Currents larger than those caus- 
ing contraction of the voluntary 
muscles affect the heart in a strange 
and dangerous way. Called “ven- 
tricular fibrillation,” the effect is 
a disruption of the normal pumping 
action of the heart and the estab- 
lishing of a spasmodic quivering and 
twiching, in which each musc! 
fiber contacts independently rathei 

than in unison with the others. This 
cutting off of the blood circulation 
results in death in a few minutes. 
Since ventricular fibrillation, once 
started, is unlikely to cease natur- 

ally before death, this threshold of 
current magnitude is the dangerous 
one. 

Considerable research on fibrilla- 

tion has been undertaken by Liv- 
ingston Polk Ferris, Dr. H. B. Wil- 
liams, Dr. B. G. King and P. W. 
Spence of the College of Physicians 
and Surgeons of Columbia Univer- age 793. 

Science, February 1941; page 8 of sup- sity and the Bell Telephone Labor- 

TABLE I 

Average Body Threshold of Potential Needed 
Contact Resistance Sensation for Sensation 

ohms milliamps volts 

Tap 37,500 34 12.75 
Pinch 14,000 76 10.60 
Grip 7,350 1.05 771 
Immersion 1,540 1.18 1.82 
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Beneficial heating of the deep shoulder muscles by short wave diathermy 

tories.’ After nine years of study, 
during which they electrocuted 
over 1400 guinea pigs, rabbits, cats, 
dogs, pigs, calves, and sheep, they 
found that currents in the neigh- 

borhood of 0.1 ampere lasting for 
only one second were sufficient to 
bring about death in animals com- 

parable in size to man. The fibrilla- 
tion threshold was found to depend 
upon a number of factors: 

(1) Size. It increases roughly 
with body weight and heart weight. 

(2) Current pathway. A leg. to 
leg path can take as many as 15 
amperes without inducing fibrilla- 
tion. However, such currents may 
cause severe burns unless the shock 
is short and the contact good. 

(3) Frequency. For shocks as 
long as one second, the 25-cycle 
threshold is 25% higher than at 60 

cycles. The d.c. threshold is about 
5 times the 60-cycle value. As the 

33 —. L. P., B.-G. King, P. W. Spence, 
B. Williams. “Effect of Electric Shock on 

the Heart’? Electrical Engineering May, 1936; 
page 498. 
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shock duration is reduced to small 

fractions of a second, the thresh- 
olds approach one another. 

(4) Duration. There is an in- 
verse proportion, but it is not uni- 
form. 

(5) Time of shock in relation to 
heart cycle (for short shocks of 0.1 
second or less). 

Successive shocks seemed to have 
no cumulative effect. Electricity 
causes fibrillation by giving an ab- 

normal stimulation rather than by 

damaging the heart itself. 

Ferris and his associates confirm- 
ed a most amazing fact about fibril- 
lation—that a return to normal 
pulsation can be frequently pro- 
duced by a counter shock of high 
intensity and short duration. This 
counter-shock must be adminis- 
tered promptly—probably within 
a few minutes. Artificial respira- 
tion should also be used. The in- 
vestigators state, “Should a coun- 
ter-shock be applied mistakenly to 

a coordinately beating heart, the 
liability of its causing fibrillation is 
small, and should this occur, an- 
other counter-shock probably will 
arrest the fibrillation and_ bring 
back coordinate heart action.” 

Other investigations*® have also 
helped to confirm this counter-shock 

method. 
Susceptibility to fibrillation in- 

creases with the current up to sev- 

eral times the threshold and then 
diminishes. At currents around 25 
amperes there is very small likeli- 
hood of fibrillation. But other 
serious injury may occur. Primar- 
ily, this takes the form of tempor- 
ary paralysis of the respiratory 
nerves. 

The best bet for victims of these 
“high-tension” shocks is_ tireless, 
patient artificial respiration. High- 
voltage currents almost never kill 
the victim outright. Death occurs 
after a lapse of time much greater 
than previously believed. Nerve 
centers are paralyzed, and death 
results from suffocation if breathing 
‘s not maintained artificially. Un- 
less rigor mortis sets in, a shock 
victim should not be pronounced 
dead until he has had at least 
twelve hours of artificial respira- 
tion.® 

The application of heat extern- 
ally and administering stimulants 
may also be helpful until a doctor 
arrives. 

In several cases such prolonged 
first aid treatment has revived men 
who have received accidental shocks 
of far greater voltage than those 
given criminals in the electric 
chair. For example, Ernest Heg- 
lund touched a live wire in a New 
York City powerhouse a few years 
ago and took a shock of 40 to 70 
amperes. When the power was shut 
off, his heart had stopped. Yet. 
prolonged medical treatment re- 
vived him. About the same time 
an X-ray technician at Bellevue 
Hospital, New York, accidentlly 
touched a live plate and received 
a 75,000-volt shock. An “iron lung” 
kept his body supplied with oxygen 
automatically until the nerve cen- 
ters renewed their activity. 

4. Martin, Robert FE. **Electric Shocks—Do They 
Really Kill?’ Popular Science Monthly July, 
1938; page 44 
Science News Letter May 25, 1940; page 330. 
Boy Scout Handbook for Boys 1941—Articles 
on artificial respiration and electric shock. 
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Other effects of shock which have 
been known to occur are severe 
burns (worse with d.c. than a.c.), 
paralysis of some of the muscles, 
deafness, loss of smell and taste, 
hvsterical phenomena, traumatic 

p-uroses, blindness, and insanity.’ 
I. general, the chances of recovery 
y ll be much greater if the current 
p thway does not include the brain. 

Is 110 Volts Dangerous? 

One conclusion which can be 
dawn from the above discussion 
is ‘mportant to everyone. A healthy 
in ividual may usually take a shock 
th ough the dry hand from ordinary 

1\) volt house current with no ill 
ef ects. But if any portion of the 
bo ly is wet, the results are likely 
tc be serious or even fatal. Scores 
of tragic episodes can be cited to 
dive this point home. 

'n Newton, Mass., a high-school 

lai hurt his thigh in a_ football 
game. That night he went to sleep 
with a heating pad on the injured 
part. The heat made him perspire; 
the perspiration sc2ked through the 
pad, and the boy was found dead 
in the morning. Good pads are 
usually equipped with a rubber 
case to be slipped over them, but 
these are often mislaid. 
A Philadelphia broker came home 

one day with a kink in his neck. He 
decided that an electric vibrator 

Encyclopedia Americana 1939; volume 10, 
page 181 

Short wave 

diathermy being 
used to treat sinus 

trouble. Waves 

oscillating millions 

of times a second 
produce healing 

heat deep 

within the 

affected organ. 
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and a hot bath would help him. His 
error was that he applied both at 
the same time and was electrocuted. 
Similar incidents involve the use 
of portable electric heaters while 
bathing. 

All of these tragedies, and many 
more which could be cited, involve 

defective appliances and occur sel- 
dom, but statistics are cold comfort 
to the victims. A few simple rules 
are recommended.’ Use porcelain 
sockets — rather than brass — in 
kitchen, laundry, and bath. Re- 
place metal pull chains with string. 
Never touch an appliance while any 

portion of hands or feet are wet or 
while standing in water or on a 
damp floor. Avoid touching two 

electric appliances at once. And 
don’t buy cheap appliances. 

Electrocution of Criminals 

Early in the morning of August 6, 

1890, twenty-one grim-faced men 
sat in Auburn State Prison to wit- 
ness the first capital punishment 
by an electric current. Before them 

stood the Chair—the result of many 
men’s ideas put into execution by 
Edwin F. Davis, an electrician, It 
was made of stout oak and was 
fitted with straps, a metal cap, and 

electrodes. 

Thirty-year-old William Hemm- 
ler, convicted of murdering his mis- 
tress, was strapped in the chair. 

For 17 seconds there surged through 
him a charge of 1000 volts. Then 
a gasp came from the slumping 
body “probably owing to the me- 
chanical reaction of the victim’s 
lungs to the electric charge.” 

Press and public raged against 
the “unnecessary brutality.” The 
method was attacked as “cruel and 
unusual punishment” in violation 

of the Constitution. But. under the 
sponsorship of Dr. A. P. Southwick, 
electrocution was sustained in state 
and finally federal courts. (Re 
Hemmler, 1889, 136 U. S. 436). 
Now it is the official form of capi- 
tal punishment in 21 states. 

Hemmler was _ kept waiting 
twelve minutes, but nowadays the 
time required is only 70 seconds. 
The latest type of chair has elim- 
inated straps and buckles. By pull- 
ing small levers the executioner can 

fasten the prisoner in place with 
metal rods and copper strips in less 
than 5 seconds. 

The electrodes are soaked in salt 
water and adjusted to the individ- 
ual. The executioner pulls a switch 
and 2000 volts are applied for five 
seconds. Then the voltage is re- 
duced to 1000 volts for % minute 

“to prevent sparking and unneces 
sary burning.”?° Then the voltag 
is raised and lowered again—fiv 

(Continued on page 24) 
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Ward On Planes 

Wanrninc the assembled engineers 
not to believe all they read in the 

newspapers or hear over the radio, 
J. Carlton Ward, M.E. 714, presi- 
dent of the Fairchild Aircraft and 
Engine Corporation, addressed the 
senior lecture group on Friday, 
January 16, on the accomplishments 
and expansion of the aviation in- 
dustry to meet war needs. 

To give an idea of the expansion 
necessary, Mr. Ward pointed out 
that the total number of planes 
turned out in the United States 
from the time of the Wright Broth- 
ers’ first flight to the fall of Poland 
to the Nazis did not exceed 30,000. 
Compare this with the 60,000 planes 
asked for by President Roosevelt 
during 1942, and the 125,000 asked 
for during 1943. 

There has been a lot of criticism, 
Mr. Ward said, about our failure 
to snap into action immediately. 
Yet, he said, it requires 1000 planes 
in reserve for every 1000 in the 
air, and since the average life of a 
plane is but three months, 40,000 
planes must be manufactured per 

year to continually have 10,000 in 

the air. 

We have the French to thank for 
the initial development of our war- 
time production effort, he said; 
France contracted for $90,000,000 

worth of planes in 1939—-a year 
when Major General Arnold, Chief 
of the Army Air Corps, asked for 
424 planes and was granted an ap- 

propriation for 49. Had the French 
not placed this contract and given 
the aircraft manufacturers the 
stimulus to expand, the aviation in- 

dustry would not even be develop- 
ed to the extent it is today. 

During the second half of the 

period, Mr. Ward illustrated his 
talk with colored slides of various 
American planes recently develop- 
ed. Two-engine patrol bombers, 
he pointed out, have restricted 
shipping losses to 100,000 tons a 
month. Discussing the B-17 Fly- 
ing Fortress, he said that since it 
could fly at 30,000 ft., it was virtu- 

The COLLEGE... 

ally safe from attack; the Axis 
planes are all so sluggish at this 
altitude as to be ineffective. The 
only way an Axis plane could shoot 

down the B-17 would be to climb 
to 40,000 ft. (which Mr. Ward said 
would take him almost half a day) 
and then hover and hope for a B-17 
to fly uriderneath it. The German 
plane could then dive on the B-17; 
if its volley missed, it could not 

come back for a second chance be- 
cause of the sluggishness already 

mentioned, 

Mr. Ward pointed out that there 
are several of our plane types which, 
when subjected to actual fighting 
conditions, have proved unsatisfac- 

tory. For example, it was found 
that a certain bomber as originally 
designed was unsatisfactory for two 
reasons: (1) the gasoline tanks were 
in the wings—an excellent place 
from an aerodynamic standpoint— 
but all a German pilot had to do 
was shoot an incendiary bullet into 

the plane’s wing, sending it down 
in flames; (2) it had a blue exhaust 
flame which was visible at night, 
giving away the plane’s position to 
the anti-aircraft batteries below. 

Leaving the discussion of mili- 
tary planes, Mr. Ward went on to 
explain the effect of high altitudes 
on the coordination abilities of the 
pilots and operators. At 28,600 
ft. a bombsight operator did an ex- 
tremely accurate job; when, how- 

J. Carlton Ward 

ever, German anti-aircraft fire—e . 

fective to a little over 31,000 ft.- - 

forced the plane to fly at 33,000 ft , 
the pilot and bombsight operate - 
lost their coordination. 

More About The Navy 

Assistant Dean Dr. Arthur ¢. 
Adams, director of engineering dc - 
fense training courses at Cornel , 
has announced that 119 juniors an: 
seniors in the College of Engineer- 

ing have applied for enlistment in 
the V(S) program of the Navy De- 
partment and if accepted will be 
awarded commissions as ensigns in 
the naval reserve on their gradua- 
tion. 

In addition to enlisting engineer- 
ing students, Cornell is cooperating 
with the new, revised V-7 reserve 

midshipman program. Information 
has been mailed by the committee 
on student counseling for national 

defense to one thousand juniors and 
seniors in the Colleges of Arts and 
Sciences, Agriculture, and Archi- 
tecture and several upperclassmen 
in the College of Engineering have 
become interested. This program 
also protects juniors and _ seniors 
from selective service, allowing them 
to complete their college training 
and then to enter active service 
and qualify for commissions in the 
Naval Reserve. 

Two new courses in the astron- 
omy department—Navigation and 
Nautical Astronomy, and Applied 
Optics and Instrument Design— 
which will have particular value to 
men going into the Army and Navy 
will also be offered. The former 
will be given by Professor Booth- 
royd. This course is the same one 
that he gave in World War I, at the 
request of the Navy Department. 
At that time some 120 men wer? 
trained at the University of Wasl- 
ington under the direction of th» 
Naval Academy, and as a result ci 
their training, the great majorit’ 
of these men were able to meet th’ 
high standards of the Academy an | 
take their places as trained nav'- 
gators. The new course will be « 
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particular benefit to men enroll- 
ing in the V-7 program of the Nav- 
al Reserve, and also to persons an- 
ticipating service as navigators in 
zerial or marine corps. It will be 
devoted to determination of posi- 
sons of ships or planes from celes- 
tial observations, chart reading, 
dead reckoning, and piloting. Act- 
val practice will include the use of 
the compass, sextant, and chrono- 
meter. 

The second course in Applied Op- 
¢cs and Instrument Design is re- 
o rded as particularly important 
¢ those men who will be concerned 
yith gun sights, bomb sights, and 
cher similar instruments. Specific 
t pics will include telescopes, bin- 
cculars, telescope sights, periscopes, 
r-nge finders, sextants, microscopes, 
aid spectroscopic and light inten- 

measuring equipment. 

Faculty Attend Convention 

A bevecation of Cornell engineers 

headed by Dean S. C. Hollister 
attended the first annual meeting 
of the newly organized Upper New 
York State Section of the Society 

for the Promotion of Engineering 
Education at Syracuse University 
on December 6. More than 100 
teachers of engineering participated 
in the program as representatives 
of the University of Buffalo, the 
University of Rochester, Clarkson 
College, Alfred University, and 
Syracuse University. 

The national Society for the Pro- 
motion of Engineering Education 
was founded in 1893 and has as its 
objective the promotion of the high- 
est ideals in the conduct of engin- 
eering education with respect to ad- 
ministration, curricula, teaching and 
the maintenance of high professional 
standards among its members. 

Following a business session a 
formal discussion period was held 
at which addresses were made by 
Dean S. C. Hollister, Professor C. 

0. Mackey, and others. 

At the closing banquet in the 
Hotel Syracuse the principal ad- 
dress was made by Willis H. Car- 
ver *01, Trustee of Cornell and 
chairman of the Board of the Car- 
ver Corporation. He spoke on “An 
| mployer of Engineers Looks at 
ngineering Education.” Other 

“EBRUARY, 1942 

speakers included Chancellor W. P. 

Graham of Syracuse University and 
Professor Charles F. Scott, past 
president of the S.P.E.E. 

On the committee in charge of the 
conference were Professor P. H. 
Black and Professor G. E. Grant- 
ham, secretary-treasurer of the sec- 
tion, both of Cornell. 

The CORNELL ENGINEER 

announces the election of the 

following men to its staff: 

Publication Board 

Louis Williams, Arts-Eng. ‘43 
Arnold Tofias, AE ‘44 
Dan Hartmann, AE ‘46 

William Knauss, AE ‘46 

Harrison Parker, ChemE ‘46 

Business Board 

Norman Brandt, CE ‘44 

George Ficken, ME ‘44 
David Esperson, ME ‘44 

Anthony Misciagna, AE ‘44 

ASME Elects 

At a business meeting of the 
ASME held Tuesday night, Janu- 
ary 20, Robert H. Flack, ME 743, 
was elected chairman. Alfred J. 
Sait ME 43 was elected vice-chair- 
man, and Robert E. Warren ME 
’43 was elected secretary-treasurer. 

Arrangements are being made for 
the second annual ASME banquet. 
Originally scheduled for Friday 
night, February 20, the date may 
have to be changed due to its con- 
flict with the fraternity initiation 
period set by the Interfraternity 
Council. 

Students And The War 

Ar the request of the CoRNELL 
Enainerr, Professor S. S. Garrett, 
selective service counselor for engin- 
eering students, has made the fol- 
lowing statement concerning the 
student’s place in the war effort. 

Berore we were at war, local draft 
boards were urged by National 
Headquarters to defer engineering 
students on the ground that this 
profession was one of those in which 
an acute shortage of manpower had 
been found to exist. Most local 

boards seem to have acceded in 
principle, though some of them 
have required that the student 
maintain good standing and a few 
have insisted that his scholastic 
standing be above average. No word 
has yet been received by the Uni- 
versity regarding any change of 
policy. Unless and until there is a 

change, it appears that the best 
advice to the student is to carry 
on at his present task, but, if pos- 
sible, to put more than the usual 
amount of steam into his efforts. 

“The demands for the Army and 
Navy will, of course rise rapidly as 
facilities can be created for their 
maintenance and training. There 
is talk now of armed forces of 
ten million men. But these men 
must be armed and equipped. We 
must continue to supply munitions 
to our associates in the war. And 
we must supply our fighting forces 
with replacements for the arms, 
ammunition, tanks, trucks, and 

ships which will be used, worn out, 
or lost. 

“Tt would seem, therefore, that 
while the war has increased the 
need for men both in the armed 
forces and in the munitions indus- 
tries, the relative need has ro: 
greatly altered. 

“Tn conclusion, it should be sz 
that in time of peace men may ma 
their decision in accordance with 
their interests and desires, but when 
war comes nothing but the need of 
the country can be considered.” 

Professor Bangs Presides 
Severat members of the faculty of 
the College of Engineering attend- 
ed the 62nd annual meeting of the 
American Society of Mechanical 
Engineers in New York City, De- 
cember 1-4. The group included 
Professors F. O. Ellenwood, J. R. 
Bangs, J. N. Goodier, P. H. Black, 
L. T. Wright, and H. J. Loberg. 

At the Tuesday morning Machine 
Design session, Professor Goodier 
presented a paper on “Torsional and 
Flexural Buckling of Bars of Thin- 
Walled Open Section Under Com- 
pressive and Bending Loads.” 

Professor Bangs presided as 
Chairman of the Management Divi- 
sion on Wednesday and as Chair- 

(Continued on page 28) 
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1. Choreyeb, A. T. 14. Brodhead, S. 
2. Brown, I. P. 15. Green, C. 
3. Jopson, H. S 16. LaCroix, R. E. 
4. Ba, W. 17. Wright, G. B. 
5. Bouton, G. W. 18. Parker, J. B., Jr. 
6. Director W. N. Barnard19. Dowell, A. Y., Jr. 
7. Dean S. C. Hollister 20. Weiss, R. S. 
8. Turner, H. L. 21. Dye, C. F., Jr. 
9. Ayers, E. F. 22. Lawrence, W. C. 

10. McNulty, L. A. 23. Henderer, W. E., III 
11. Graham, R. A. 24. Stamets, W. K., Jr. 
12. Orbison, F. H. 25. Graham, W. D., Jr. 
13. Smith, R. G. 26. Davidson, J. F., Jr. 

Senior Class, 1942, Sihley School of Mechanical Engineering 

Adminishative Engineers 

. Smithers, H. L. 
. Lander, R. A., Jr. 
. Seymour, 
. Chow, N. 
. Schwarz, R. C., Jr. 
. Hazelett, R. W. 

1. Scott, W. H., Jr. 16 
2. Roe, M. E. 17 
3. Schock, H. E., Jr. 18 
4. Hilke, 3 19 
5. Carnes, T. S. 2 
6. Director W. N. Barnard21. 
7. Dean S. C. Hollister 22. 
8. Christensen, N. L. 23. 
9. Astry, P. D. - Miller, J. 

. Guterman, F. H. W. 
. Kositzky, R. G. 
. Rogers, P. E. 
Tunison, C. R. 

0. Levings, W. S. 
Birckhead, M. 
Taylor, R. F. 
Grover, R. E. 

Cc. 
Arenson, E. 

Jr. 

. Caperton, J. H. 
27. Read, W. R. 

. Gundlach, R. O. 
Wu, 

. Otto, H. E., Jr. 

3. Boyle, J. 

R. 

Elizondo, H. R. 
. Mount, 

2. Gifford, F. 
. Novak, ©. T. 
Morrow, 
McDonald, W. 

. Resek, B. 

. Herbert, 

. Adelson, R. 

. Hurlburt, H. D. 

. Hickenlooper, J. 
. Irving, C. E. 
. Hogin, P. E. 
. Jones, H. Bg 

N., or. 
. Severinc, M. 
. Crichton, W. ¢ 

M. 

J.S. 

F. 
. Peelle, W. 

Bull, G. 

H., Jr. 

46. Sabin. H. B. 
47. St. John, H. M., Jr. 
48. Crandall, 

. Galdo, M. Je 

. Locke, J. H., Jr. 
51, Jackson, J. T. 

. Brown, R. H 

. Clarke, F. C., 
. Ford, R. E. 
. Lewis, L. W. 
. Goodwillie, J. M. 

58. Dingle, J. R. 
. Whiting, W. B. 
. Williams, A. D., 

Jr. 

0. Bacon, F. W. 
. Converse, S. R., Jr. 
. Jones, H. W., IIT 
. Mead, E. D., Tr. 
Dayton, 

- Voecks, W. F. 
. Wells, D. R. 
. Long, L. W., Jr. 

Goslee, R. W. 
49. Merrill, M. M. 

. Walker, B. J. 
Cuniberti, M. 

. Moulton, L. J. 

. Munkenbeck, R. W. 

Jr. 

68. Mead, D. 

. Ochs, R. C. 

. Buxton, E. A., Jr. 
. Woodruff, M. F. 
. Riser, F. 
. Peters, W. Ill 
. Timmerman. D. 
. Upton, 

BE. 
. Witte, E. B. 
. Howell, G. 
. Hammers, D. H. 
. Middleton. W. H. 

Henrich, C. T. 
Coors, R. 

. Nitchie, C. M. 

. Caplan, F. 

. Putnam, A. 

. Ornitz, M. N. 
Hull, J. R 

. Taylor, R. 
. Rebman, K. L. 
. Fleming, W. C 
Schoedinger, F. ¥., 
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32 62 

: 33 63 
34. Zuckert, W. M. 64 
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PLANE FACTS 
With the adoption of the trim- 

ester plan by Cornell and other uni- 
versities, students are looking ahead 
quite unenthusiastically to a long 
siege of hard work. But industry, 
coo, is working overtime to pro- 
duce the materials so essential to 
our war effort and to solve the 

nany tough problems now thrust 
‘ipon it. 

In the article that follows we 
have selected from various sources 
. few items telling of interesting 
solutions to some of these defense 
oroblems. 

For instance, in the new engine 
olant of the Ford Motor Company 
« large percentage of the power 

needed for the manufacture of the 
engines is developed by the engines 
themselves while they are being 
civen their test runs. First a 

“shakedown” test which lasts for 
several hours, must be given to all 
military aircraft planes; after it, 

the engines are torn down, inspect- 
ed for defects, and reassembled for 

a final run. At our present high 
production millions of gallons of 

gasoline are consumed each month 

in making the tests. The engines 
are tested under load and in the 
past they wasted their power into 
the air by driving special propellors; 
not only was it wasteful, but it also 
created problems of noise and heat 
elimination. 

In this new set-up a synchronous 
generator rated at 720 rpm is con- 
nected to an engine through a hy- 
draulic slip coupling arranged so 
that when the engine speed exceeds 
720 rpm, the generator runs at con- 
stant speed and delivers power to 
the plant a-c bus. 

Another recently developed item 
of importance is the electrically 
heated flying suit. For a long time 
the Army Air Corps has realized 
that the ordinary sheepskin-lined 
flying suit worn by pilots was un- 
able to provide the proper warmth 
at high altitudes. Now, after 
months of development and im- 
provement, the Air Corps has ap- 
proved and awarded a contract for 
12,000 electrically heated flying 

suits. 

The new flying suit is designed 
‘0 keep an aviator comfortable 
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through a 230-degree temperature 
range (from 70F to -60F). It is 
wired throughout, and the amount 
of heat supplied electrically may be 
controlled to adjust for changes in 
temperature. 

The new suits are cheaper and 
many pounds lighter than the 
sheepskin-lined suits they replace, 
which is of course an advantage in 
flying, and they will facilitate the 
manipulation of instruments, con- 
trols, and armaments by the avia- 
tor. 

During the investigation, it is in- 
teresting to note, the electrically- 
heated uniform of a German aviator 
shot down over England was an- 
alyzed and found to provide such 
a small amount of heat that it was 
practically worthless. 

In its final design the suit con- 
sists of an outer shell of all wool 
cut to provide for elasticity. The 
wires are sewed on the inside of 

the outer shell. The lining is made 
of 100 per cent cotton cloth to per- 
mit radiation of the heat to the 
body. The outer woolen shell re- 
duces heat loss to the air. A wired 
cloth boot of olive drab overcoat- 
ing, with molded rubber soles, is 
worn inside standard light aviation 
boots. 

Another important improvement 
saves aircraft pilots from glare. If 
the score or more indicator lights 
before the pilot are bright enough 
to be clearly distinguished as on or 
off on a bright day, they will blind 
him at night if he shifts his gaze 
from the darkness outside to the 
cockpit. To control the brilliance 
by inserting resistance into the cir- 
cuit requires rheostats as bulky and 
heavy as the lamps themselves. 

But a new method of brilliance 
control adds neither weight nor 

bulk to a crowded instrument- or 
radio-control board. Two layers 
of Polaroid are placed between the 
bulb and the lens; one is fixed in 
position, the other can be rotated 
by turning the lens. The station- 
ary Polaroid screen polarizes the 
light in the horizontal direction, 
say, it blocks all light waves from 
the lamp except the horizontal. The 
rotable Polaroid can be oriented to 
allow all of the horizontally-polar- 
ized light rays to come through, or, 
when turned 90 degrees, to block 
them. Thus the pilot can obtain 
from the indicator light any brilli- 

ance from full brightness to almost 

complete darkness by simply rotat- 

ing a collar on the indicator. 

Generator driven by airplane engines on test 
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Big John 

John Aldworth, AE 

REW Coach Sanford can thank 
big Norm Christensen for his 

able Number 7 man, John Ald- 
worth. It all goes back to pre- 
school football practice in John’s 
frosh year. After a few days op- 
posite Big Norm, John decided 
crew was his sport. However, if 
you believe this yarn you don’t 

know John. Born and brought up 
in Garden City, L. I., he played 
football and lacrosse while in Gar- 
den City High. Before he came to 
Cornell, this tall blond athlete had 
two major interests, scouting and 
hitch-hiking. He still likes to tell 
of his trip to Florida over the road; 
it took three days to make it and 
it was a great experience. Eagle 

Scout Aldworth was all set for the 
big jamboree in Washington that 
didn’t come off because of an epi- 
demic, but he soon made up for 
this disappointment with more 
hitch-hiking and some mountain 
climbing. 

On coming to Cornell, John first 
went out for football, but soon 
changed over to crew because most 
of his friends had become interested 
in this sport of the mighty. John 
took over the No. 7 seat and has 
been in it during every race since 
his frosh year. During his frosh 
year he became a member of Phi 
Sigma Kappa. As an engineer, he 
has done very well, obtaining, since 
his admission, a McMullen and a 

State Scholarship. However, John 
is very interested in economics, and 
took administrative engineering 
mainly because he thought it would 
help him in this work. 

In his sophomore year, John de- 
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cided that he should associate him- 
self with more activities than crew, 
and thus he became a member of 
the Soph Smoker Committee, and 
was appointed to the Advanced 

R.O.T.C. In his junior year, John 
really went to town. By the end of 
that year he was on the Student 
Council as secretary, a member of 
Kappa Tau Chi—AE society, Crew 
Club, and a member of the Officer’s 
Club. He also is president of Eta 

Kappa Nu—electrical honorary, 
Aleph Samach, and Scabbard and 
Blade, and treasurer of the Officer’s 
Club. He was chairman of the last 
Ice Carnival Committee. 

Last summer, John went to 
R.O.T.C. camp at Aberdeen, as he 
is in Ordnance. During the rest 
of the summer he worked in a ma- 
chine shop, and acted as counselor 
at Frosh Camp. ‘This winter he 
has become enthused about skiing 

in addition to his favorite, skating. 
He hopes to increase this interest 

as time goes on. By the way, John 
is one of the two undergraduates 
on the Athletic Council. This year 

he is also acting as student proctor 
in the dorms for a very prank-lov- 
ing bunch of fellows. On gradua- 
tion, John expects to enter the 
Army and will try to get into the 

regulars. After the war — who 
knows? 

Irving Gertzog, ChemE 

LMOST five years ago Irving 
arrived at Cornell from Roches- 

ter, where he says Cornell is looked 
on almost as being the town’s col- 
lege. Having grown up in an at- 
mosphere of chemistry, and liking 
engineering, he quite naturally en- 
tered the School of Chemical En- 
gineering. Irv did not come in on 
a scholarship, but since his fresh- 
man year he has held at one time 
or another five or six different un- 
dergraduate scholarships, including 
a McMullen, a LeFevere, and sev- 
eral others which he cannot remem- 
ber! 

However, he does not confine this 
versatility to scholarships. ‘There 

is scarcely a sport on the hill in 
which he has not participated at 
one time or another. He won his 

numerals in lacrosse and was on the 
150-pound football squad. Irv 
considers his recent election to Tau 

Beta Pi the greatest honor he ha, 
received, but protested when it wa, 
suggested that since he had als. 
been on the Dean’s list for all fiy 
years, he must spend most of his 
time studying. He is a member of 
Retort and Beaker and has been 
both secretary and vice president, 
as he says, because he has such vile 
handwriting. At present he is sec- 
retary of the AIChE. 

In view of all this, perhaps it 
will not be surprising to learn that 

Irv is an inventor, complete with 
patent. In the button factory 
where he worked last summer, he 

was doing research work in the 
plastics division. During this work 

he devised an irridescent pigment 
and a process for mixing it with 
the plastic so as to form an imita- 

tion mother of pearl substance for 
use in manufacturing buttons. How- 

ever, Irv prefers to be considered 
as an engineer rather than as a 
chemist, and when there was a 

shortage of executives due to the 
draft, he was made temporary head 

of the dyeing department. Here he 
says he had a grand time with an 
office of his own, the work con- 
sisting mostly of computing for- 

(Continued on page 28) 
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William Graham, ME 

ILL Graham calls himself a 
rather ordinary individual. That 

_ all right if an ordinary individual 
s one who belongs to four honor 

-ocieties, ranks well up in his class, 
heads one important campus com- 
mittee and is a member of two 
others, and is president of his fra- 
‘ernity. It remains for the following 
-o show what is meant by ordinary. 

William Dalton Graham, Jr., was 
born in Syracuse somewhat over 
twenty-one years ago. Attracted 

by the cosmopolitan atmosphere 
and the reputation of the engineer- 
ing schools, Bill decided, when the 

time came, to attend Cornell. It 
meant taking an extra year of high 
school, but Bill did so rather than 
enter any of the colleges which 
would have accepted him without 
further preparation. Though he 
was originally enrolled in adminis- 
trative mechanical engineering, Bill 
later decided that the industrial op- 
tion was what he wanted, and so 

became Bill Graham, ME 742. 

The summer of his freshman year, 
reluctant to give up the outdoor 
life he had been living at summer 

camps, Bill declined an opportunity 

Interfraternity Man 
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to do shop work and took a position 
as a counsellor at the Syracuse 
Y.M.C.A. camp. This job was cut 
short, however, by an attack of 
appendicitis. This occurred while 
he was twenty miles from camp, on 
a canoe trip with a group of young- 
sters, but Bill managed to get the 
group back to camp in spite of his 

illness.) A member of the Ad- 
vanced ROTC, Bill put in a hard 
six weeks in the Signal Corps camp 

at Fort Monmouth last summer, 
and then went canoe-tripping in the 
Georgian Bay region of Ontario. 

A member of Quill and Dagger, 
Atmos, Scabbard and Blade, and 

Pi Tau Pi Sigma, Bill has been 
quite active in_ extra-curricular 

fields. He is the incumbent presi- 
dent and last year’s vice-president 
of the Interfraternity Council, and 
is a member ex-officio of the Stu- 
dent Council. He has participated 

in interfraternity athletics, repre- 
senting his house, Sigma Chi, in 

baseball, football, swimming, and 
golf. An ardent golfer, Bill turns 
in scores in the high seventies. He 

has also served his house as rushing 
chairman and is now president of 
the chapter. Bill likes to listen to 
good music, and possesses a tidy 
collection of records. 

Uncle Sam will add Bill’s name 
to the list of Cornellians serving 
in the armed forces when he gets 
his commission next May. And it 

is fairly certain that Second Lieu- 
tenant William Graham, Signal 
Corps, U.S.A., will serve in just an 
“ordinary” way. 

Professor L. A. Burckmyer 

HERE are few men, these days, 
of the engineering faculty who 

are not busy, and among the busiest 
is Professor L. A. Burckmyer of the 

School of Electrical Engineering. 
Besides his regular duties as mentor 

of senior EE’s, Professor Burck- 

myer teaches a defense course in 
Binghamton, and is conducting a 

course in direct current equipment 
for the Naval Reserve men. All 
of which, as he says, “keeps me 
hopping.” 

Professor Burckmyer, a native of 
North Augusta, South Carolina, en- 
tered Clemson College after com- 
pleting his preparation in the pub- 

Sailor 

lic schools of his home town. Upon 
graduation from Clemson in 1922 
with the degree of B.S. in E.E., he 
came to Cornell as an instructor, 
obtaining his E.E. degree in 1924. 
While instructing, he became a 
member of Eta Kappa Nu and the 
AIEE, and for the latter he has 

done some research work. Assist- 
ant professorship came in 1929, and 

recently Professor Burckmyer was 
made associate professor of elec- 
trical engineering. 

A devotee of sailboating, it has 
been his custom, come summer, to 

doff the mortar board and don a 
yachting cap. Then, as Skipper 
Burckmyer, with his wife and two 

young sons aboard, he will pilot 
his thirty-two foot auxiliary cutter 

up and down Cayuga, or in some 
greater water. Recently, however, 
work has interferred with pleasure 
to a great extent. Last summer he 
was so tied up with research and 
other work that, save for overnight 
jaunts, Professor Burckmyer was 
limited to one week of sailing off 
Buzzard’s Bay, near Nantucket. He 
has been hoping to get in some 
cruising on Lake Ontario this com- 
ing season, but this hope is being 
rapidly dimmed. 

In addition to yachting, Professor 
Burckmyer is an amateur photo- 
grapher, and a rather skilled one, 
too. For some five years back in the 
thirties, he spent his summers do- 
ing photographic work for the Bio- 
logical Survey of the New York 
State Department of Conservation. 
But now there is not time to in- 
dulge in his hobby extensively; so 
Professor Burckmyer limits his lens 
work to Kodachrome. 
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107 East 48th St., New York, N. Y. 
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CORNELL SOCIETY OF ENGINEERS 
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322 Farmer St., Syracuse, N. Y. 
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“The objects of this Society are to promote the welfare of the College of Engineering at Cornell University, 
its graduates and former students and to establish a closer relationship between the College and the alumni.” 

80 Park Place, Newark, N. J. 

Fellow Cornellians: 

C’est la guerre. 

Recently, in discussing the future 
outlook with a young man who had 
graduated from his college in an 
arts course with a very high stand- 
ing, he remarked that there seemed 
to be no use for brains at this time 
—that it was more in the line of 
brawn with a modicum of brain 

power attached. On second thought, 
however, he said “I guess I am 
wrong, it is brains that is wanted, 
—engineering brains.” 

The happenings since the writ- 

ing of my last letter have made 
some changes in immediate con- 
ditions, but there has been no 

change in so far as the necessity 
for engineers is concerned. Now 
more than ever the demand for 
properly equipped engineers is 
manifest. Colleges are announcing 
their intentions to shorten the term 
of instruction required for a degree, 

by introducing a summer term. Ob- 
viously such a procedure in engin- 
eering courses will shorten the years 

required, and if this is done at Cor- 
nell, it should not entail serious 
hardship. It may cause the fore- 

going of a summer vacation or 
summer work; but Ithaca is not 

such a bad place to spend a sum- 
mer, even though it may not be 
home. Altogether such a change 

would be advantageous to the stu- 
dent as well as to the country which 

he ultimately will serve. It may 
even be a stepping stone to a con- 
tinuation of such a procedure in 
the future. The old days have 
gone forever, and perhaps with 

them have gone some of our old 
customs. 

There will come much discussion 
of the effects of the war on engin- 
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Presidents Message 
eers. It will be the cause of many 
things, and while it is unholy in 
every respect, still it will bring for 
many engineers an unexpected op- 
portunity for the development of 

talents. Who knows what outstand- 
ing idea may be developed by some 
engineer which will revolutionize 

many of the fundamental opera- 
tions upon which the development 
and production of war material will 
depend? It is not at all unlikely— 
it is highly probable—that before 

the war shall have ended, unpre- 
cedented materials and unusual 
speeds will be attained in construc- 

tion and production, all dependent 
to a large degree on the all-out 

spending which war demands. 

C. Reeve Vanneman 

So it is incumbent upon engin- 
eers to make themselves available— 
not only the young graduates, but 

also those who have been engaged 
in practice and have been employed 
for many years. Many will find 
the usual processes with which they 

have been associated for long times 
so outmoded that they will no long 
er be possible; others will find that 
absence of raw material will make 
their usual vocations impossible, 
and they will have to adapt them- 
selves to new conditions and new 
techniques. The engineer will thus 
have an opportunity to display his 
versatility; he will be able to dem- 
onstrate that once given the proper 
background in fundamentals _inci- 
dent to the practice of engineering, 

he can adapt himself to new condi- 
tions within an unusually short 
time; he may even show the pos- 
sible falseness of the assumption 
that long practice is required. 

Thus at the beginning of the year 
and the war, Cornell engineers find 
themselves with a duty to perform, 

a duty to their country in present- 
ing all the skill of which they are 

possessed, of satisfying themselves 
in the doing of noble deeds, not 
only heroic ones on the field of 
battle, but also those equally heroic 
but unheralded deeds in production, 

for which they never receive a mer- 
ited laurel wreath. So it is the war. 
There is no argument concerning 
right or might so far as the engin- 
eers of this country are concerned. 
It is a question of life and death, 
a question of preserving the right 
to do things freely as they have 
been done for many generations, a 
question of the continuance of the 
Founders’ intention when Cornell 
was begun. May Cornell men have 
faith in the training which they 

have had or may receive, and use 
it. May they have faith in the 
slow grinding of the mills of God, 
and the mystery of the ways in 
which He moves. 

Sincerely yours, 
C. Reeve Vanneman 
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VS The telephone plays a vital role in army 

communications. So the Bell System is 

helping to school Signal Corps men in 

practically every phase of telephone con- 

struction, operation and maintenance. 

This training job is but a small part of 

the tremendous task Bell System people 

are doing in this national crisis. They’re 

setting up telephone systems for new 

FEBRUARY, 1942 

n telephony 

camps, bases and factories — handling an 

enormous volume of calls needed to co- 

ordinate the Nation’s war effort. 

Throughout the country, Bell System 

people are wholeheartedly cooperating 

in the drive for victory. To men and 

women of their high caliber, there is real 

satisfaction in a difficult job well done. 
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Joseph P. Ripley 

Ripley Heads Board 

Joseru P. Ripley, M.E. has 
been elected chairman of the Board 
of Directors of Harriman Ripley 
& Co. Inc., investment banking 
concern of New York City. Mr. 
Ripley is also chairman of the 
board of the Cramp Shipbuilding 
Company, Philadelphia, and a di- 
rector of the United Air Lines 
Transport Corp. and of the West 
Virginia Pulp and Paper Company. 

At Cornell Mr. Ripley was a well 
known campus figure, being a mem- 

ber of Beta Theta Pi, Tau Beta Pi, 
Sphinx Head, Aleph Semach, and 
winner of the first Sibley prize in 
his junior year. Also he was man- 
ager of the Cornell crews and active 
on many campus committees. 

Following graduation in 1912, he 
became associated with the engin- 
eering firm of J. G. White & Co., 
leaving that connection after ten 
years to go with the investment 
banking house of W. A. Harriman 
& Co., Inc., of which he was elected 
secretary in 1923. In the spring of 
1925 he accepted an offer from the 
National City Company (later the 
City Company of New York, Inc.) 
and was executive vice president 

The ALUMNI... 
of that company when he resigned 
in 1934 to head the firm that later 
became Harriman Ripley & Co. 
Inc. 

Gennet Honored 

Cuartes W. Gennet, Jr., M.E. 798, 

was awarded an Octave Chanute 
Medal for the best paper in elec- 
trical engineering presented before 
the Western Society of Engineers 
in 1940-41, according to an an- 
nouncement from the society. Mr. 
Gennet is vice president of Sperry 
Rail Service, a division of Sperry 
Products, Inc. in Chicago. 

The paper for which the medal 
was awarded, “Progress in the De- 
tection of Defective Rails,” de- 
scribes the equipment and methods 
developed during the last ten years 
for discovering fissures and other 
defects in the rails on railroads. 
The Sperry Rail Service has several 
cars in constant operation which 
set up electric circuits in the rails, 
show the defects on a continuous 
tape, and mark the spots on the 
rails with paint. “In the years of 
our operation,’ Mr. Gennet says, 
“a total of nearly 500 miles of rails 
containing transverse and com- 
pound fissures have been detected 
and removed from the track, while 

something over 600 miles of other- 
wise defective rails have also been 
located by detector cars.” 

Recent developments include the 
use of two circuits instead of one, 

in order to make a double check; a 
more ‘accurate system of placing the 
paint spot on the exact location of 

the defect; and a more sensitive 
type of detector, so that engine 
burns and other defects not dan- 
gerous to traffic can be separated 
from true fissures in reading the 
tape. 

Winner of the Octave Chanute 
Medal in Mechanical Engineering 
for 1939-40 was Gustav Egloff, also 

of Chicago, for a paper on “Motor 

Fuels of the Present and Future.’’ 
He is also an alumnus of Cornel! 
University in the Class of 1912. 

The Willard Gibbs Award 

Tuomas Midgley, Jr., M.E. ’11, 
discoverer of tetraethyl lead, which 
has made possible great advances 
in automotive and aircraft engines, 
was recently awarded the 1942 
Willard Gibbs Medal by the Amer- 
ican Chemical Society. Dr. Midg- 
ley was cited for “discoveries which 
are outstanding both from the 

standpoint of pioneering in new 
fields and from the standpoint of 
commercial importance.” Other 
achievements of the winner include 
the development of safe refriger- 
ants and contributions to synthetic 
rubber research and to methods 
of extracting bromine from sea 
water. 

The performance of modern 
military and transport planes is 
credited in large part to the devel- 
opments of high octane gasoline, 

Dr. Thomas Midgley 

a development in which tetraethy] 
lead played and important role. 
Dr. Midgley discovered tetraethyl 
lead in 1922 after he and his col- 
leagues in the General Motors re- 
search laboratories had tried more 
than 33,000 compounds without 
success. 

(Continued on page 22) 
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Use The Cornell University Placement Bureau 
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The College of Engineering 
Cornell University 

Offers Courses of Study in the Following Fields: 

Civil Engineering 

4 1. General four-year course leading to the degree of Bachelor of Civil Engineering. 

4 Options are offered in Administrative Engineering, Sanitary Engineering, Structural 

Engineering, Hydraulic Engineering, Transportation Engineering, and Geodetic Engineering. 

i 2. Six-year course leading to the degrees of Bachelor of Arts and Bachelor of Civil Engineering. 

3. Four-year course in Administrative Engineering in Civil Engineering leading to the degree 

of Bachelor of Science in Administrative Engineering. 

Mechanical Engineering 

1. General four-year course leading to the degree of Bachelor of Mechanical Engineering. 

Options are offered in the senior year in Power-Plant Engineering, Heat Engineering, 

Industrial Engineering, Automotive Engineering, Aeronautical Engineering, and Hydraulic 

Power-Plant Engineering. 

. Five-year course leading to the degree of Bachelor of Mechanical Engineering. 

Six-year course leading to the degrees of Bachelor of Arts and Bachelor of Mechanical 

Engineering. 

4. Four-year course in Administrative Engineering in Mechanical Engineering, leading to the 

degree of Bachelor of Science in Administrative Engineering. 

Electrical Engineering 

1. General four-year course leading to the degree of Bachelor of Electrical Engineering. 

2. Six-year course leading to the degrees of Bachelor of Arts and Bachelor of Electrical 

Engineering. 

3. Four-year course in Administrative Engineering in Electrical Engineering leading to the 

degree of Bachelor of Science in Administrative Engineering. 

Chemical Engineering 

1. Five-year course leading to the degree of Bachelor of Chemical Engineering. 

Graduate Work 

Courses leading to the Master’s and Doctor’s degrees are available in all the above fields. 

Engineering Research 

Facilities are available for conducting fundamental and industrial researches in the foregoing 

fields in cooperation with industries. 

For Detailed Information, Address 

The Dean of the College of Engineering, Cornell University 

Ithaca, New York 
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(Continued from page 6) 

unless he has made them, nor how 
to design machine work unless he 
has done so. This experience he 

must have in addition to all the. 
theoretical knowledge necessary for 
the designs. Some of the leading 

men and best designers in the 
drawing rooms are similarly foreign- 

bern American citizens, and many 
of the chargemen and leading men 

are ex-apprentices; but it is grati- 
fying to say that the shipbuilding 
yards are now beginning to find ex- 

cellent material among the gradu- 
ates of American engineering col- 
leges. 

The encouraging feature of the 
present situation is that an engin- 

eering graduate is paid from the 
very beginning in the drawing room 
a wage that provides a very re- 
spectable living. For a 40-hour 
week he is at present paid $1664 a 
year with ten work day holidays 
with pay, which is more than a first- 
class top-notch draftsman received 
in 1900. As a ship draftsman is 

now usually working 49% hours a 
week, with time and a half for over- 
time, he is actually receiving about 
$2,250 a year. A first-class top- 
notch draftsman in the same way 
is now receiving about $4650 a year, 
which is more than a chief drafts- 
man received in 1915. Living costs 
have of course gone up to some ex- 
tent, but not in proportion to pay. 

Yes, there are all kinds of oppor- 
tunities in shipbuilding, and one 
does not have to immediately be- 
come president or vice-president of 
the company in order to make a 
fairly respectable living and have 
a lot of fun out of life. In fact one 
sometimes suspects that the boys 
out in the yard and over the draw- 
ing boards have just as much fun 
in life, if not more, than some of 
the higher-ups. However, none of 
this is to say that recognition and 

real advancement do not require the 
very best preparation and _ plenty 
of hard work every minute. The 
competition is keen, and you may 
be pretty sure that one who does 
get ahead has worked hard and is in 
some respects, at least, a real per- 
son. 

The ALUMNI 
(Continued from page 20) 

Josern Breslove, M.E.  re- 
cently joined America’s expanding 

Naval air force as a skilled pilot. He 
was awarded his coveted Navy 
wings and a commission as ensign 
in the Naval Reserve after success- 
fully completing a training course 
at the huge Naval Air Station in 
Jacksonville, Florida. He is now 
prepared to take his place with the 
many patriotic young men who are 
making the Navy’s powerful patrol 
planes and speedy observers into 

two-ocean guardians. 

Student pilots who go to Jack- 
sonville are given thorough instruc- 
tions in what makes Uncle Sam’s 
warplanes run as well as in how 

to run them. Their course includes 
intensive work in ground school, 

where such subjects as aviation en- 
gines and structures, aerology, gun- 

nery, and communications are mas- 
tered. As far as the actual flying is 
concerned, they learn to pilot 
planes ranging from the slow mov- 

(Continued on page 28) 

PITTSBURGH 

Pittsburgh 

Manufacturers of 
Super-Refractories Only 

GRAPHITE CRUCIBLES 

REFRACTORY CRUCIBLES 

HIGH-TEMPERATURE CEMENTS 

SPECIAL REFRACTORY 

BRICK, TILE, SHAPES 

From the Following Materials:— 

Graphite, Silicon Carbide, Fused Alumina, 

Mullite, Magnesia, Zircon. 

LAVA CRUCIBLE COMPANY of 

Brighten your Junior Week costume 

with a new dress set or some attrac- 

tive piece of jewelry, whatever your 

need may be — and be sure to buy 

“the girl’’ some Lucien Lelong per- 

fume, Cologne and Powder. 

R. A. HEGGIE & BRO. CO. 

Phone 2277 

Jewelers 

136 E. State St. 
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A SHORTER WAY TO 
Spinning furiously in a bath of fire, gears that will 

play a vital part in the nation’s production are given 

longer, more useful, more productive life . . . in a hurry. 
Through the swift magic of the oxy-acetylene flame, not 
only gears, but a host of other metal parts and articles 
can have their wearing surfaces hardened . . . exactly 

where hardness is needed to resist wear. 

This is something new in metal working. The secret of it is that 
heat is applied so quickly and with such precise control . . . and 
quenching follows so rapidly . . . that any piece so treated has no 
chance to become hardened all the way through. This means that 

valuable properties like toughness and ductility are retained in 
the core of the metal. 

The advantages of oxy-acetylene flame-hardening are manifold. By 
its use, hardening can be localized to those areas where wear will 
occur. Thus one section of a shaft, or the rim of a wheel, or the 
teeth of a gear can be hardened, leaving the rest of the piece in its 
original condition for needed properties or easy working. Cheaper 
and more plentiful ferrous metals can often be made to do the 
work of less readily obtainable steels. 

The method is lightning fast, so it saves on operating expenses. 
Some pieces can be hardened in as little as five seconds. Production 

LONGER LIFE 
is speeded up as costs go down. In many cases, machines can be 
simplified in construction by the use of flame-hardened parts. 

Materials which can be flame-hardened include dozens of plain 
carbon, chromium, manganese, nickel, chromium-nickel, chromium- 
molybdenum and chromium-vanadium steels, High strength cast iron 
and pearlitic malleable iron can also be hardened by this method. 

Linde supplies the oxy-acetylene equipment, also the oxygen and 

acetylene for use in the flame-hardening process. Inquiries about 
oxy-acetylene flame-hardening, flame-cutting, fabricating, and treat- 
ing of metals are cordially invited. 

The important developments in flame-hardening — and other proc- 
esses and methods for producing, fabricating, and treating metals 
— which have been made by The Linde Air Products Company were 
greatly facilitated by collaboration with Union Carbide and Carbon 
Research Laboratories, Inc., and by the metallurgical experience of 
Electro Metallurgical Company and Haynes Stellite Company — all 
Units of Union Carbide and Carbon Corporation. 

THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 

GENERAL OFFICES: New York, N. Y. OFFICES IN PRINCIPAL CITIES 
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Right: Artificial 

fever by short 
wave diathermy 

Below: Short waves 

being used to 

relieve muscular 

aches 

Electric Shock 
(Continued from page 11) 

times in all. From seven to sixteen 
amperes course through the victim’s 
body. 

The effect of all this when prop- 
erly performed is believed to be in- 
stantaneous and painless death. 
Much has been written to dispute 
this point, but the weight of medic- 
al opinion seems to confirm it. Ac- 
cording to Dr. Amos O. Squire, for 
many years chief physician at Sing 
Sing State Prison, the effect is like 
that of a terrific blow on the top 
of the head. Consciousness van- 
ishes instantly, because the cur- 

rent travels to the brain and para- 
lyzes it faster than the nerve sensa- 

tion can travel.1 To make assur- 
ance of death doubly sure, the law 
requires that an autopsy be per- 

formed immediately after the execu- 
tion. After this there is no longer 

any doubt. 
All the above fails to take ac- 

count of the gory details of electro- 
cution. According to an eyewitness 
account’? the unconscious body 
seems to be suffering intensely, as 
if fighting against the current with 
every ounce of strength. The bodily 
juices stew out of every pore, emit- 
ting the pungent odor of roast pork. 
No cameras are allowed in the death 

chamber. Words can be_ toned 
down, but pictures are too vividly 
accurate. Reporters whose duty it 
is to witness the killing have to get 

11. Squire, Amos O. Sing Sing Doctor. 
12. Potter, Charles P. “I Saw a Man Electro- 

gual Readers Digest February, 1938; page 
0. 

liquored up to stand it. 

Let us now pass from this grue- 
someness to summarize the ways in 

which electricity is used by physi- 
cians to alleviate suffering from dis- 
ease. All the direct applications of 
a beneficial current, with the vari- 
ous results thus gained, can be 
summed up under five heads. 

Electrotherapy 

The first type is the application 
of a constant current causing a re- 
flex stimulation of the skin. Acting 
as a “counter-irritant”, this treat- 

ment increases the blood supply. 
It is used in local treatment of 
chronic rheumatics, neuritis, sprains, 
and many other local conditions. 

The second method is the use 
of static electricity in treatment of 
the nerves. expert hands, 
charges are used to quiet the nerves 
and induce sleep. 

The third type of treatment con- 
sists of stimulating paralyzed mus- 
cles with an intermittent electric 
current of suitable frequency, so as 
to restore functions to these mus- 
cles. 

Electric shock treatment of men- 

tal disease is the fourth use. Such 
diseases schizophrenia have 
been widely treated with shocks 
produced by drugs like insulin and 
metrazol. It has been discovered 

quite recently that electric shocks 
work just as well and are easier 
on both doctors and patients. The 
patient always loses consciousness 
and awakens slowly, with no mem- 
ory of the experience. 

This treatment, also used for 

epilepsy, was originated in Rome 

and was introduced to American 
physicians at the New York State 
Psychiatric Institute by Dr. Lothar 
Kalinowsky. Two 1/10- second 
shocks are administered—the first 
of 500 milliamps and the second 
of 750 milliamps. The reader may 

(Continued on page 26) 

8. Kearney, Paul W. ‘“‘Watch Your Wires’ 
Readers Digest June, 1936; page 93. 

9. Newsweek, August 19, 1940; page 46. 5 
10. Elliott, Robert G. ‘“‘As Humane as Possible 

Colliers October 15, 1938; page 19. 
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For a long time we’ve sought a word to de- 

scribe what we all work at hard here at Alcoa. 

It takes a very special word to describe 

making aluminum cheap, making it versatile, 

finding totally new places to use it, and then 

helping people use it where they should. In 

war times it takes a very special word indeed 

to describe, also, the ingenuity and daring that 

can make, almost overnight, three and four 

and five times as much aluminum as was ever 

made before, and make it cheaper than ever. 

IMAGINEERING is the word. What alumi- 

num did for civilians, what aluminum is doing 

for our armed forces, what aluminum will do 

in the future, all come out of that one word. 

Imagineering is letting your imagination 

soar, and then engineering it down to earth. 

At Alcoa we have engineers with almost every 

kind of diploma, scientists with almost every 

“key”? we know. Yet whatever career they fol- 

low with us, their real field is Imagineering. 

They work at it hard. They get results. The 

importance of aluminum is their own doing. 

We at Alcoa would like nothing better than 

that our company be known everywhere as the 

place they do Imagineering. 

ONE PAGE FROM THE AUTOBIOGRAPHY OF 

ALUMINUM 
e This message is printed by Aluminum Company of America to help people to 

understand what we do and what sort of men make aluminum grow in usefulness. 
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Electric Shock 
(Continued from page 24) 

inquire why such shocks do not 
cause ventricular fibrillation of the 
heart. The answer lies in the fact 
that the current path is from temple 
to temple, thus letting little of the 
current reach the heart. “Several 
thousand fits have been produced 
on some hundred patients . . . ,” re- 
ported Dr. Kalinowsky, “without 

any accident whatsoever.”'® 

Short Wave Diathermy 
The last type of electric treat- 

ment is the most widely known of 
all. Commonly called short-wave 
diathermy, it is administered yearly 

to more than 300,000 persons. This 
treatment is based on the observed 
fact that high frequency currents 
induced in the body produce a 
beneficial artificial fever. Adminis- 

tration of this fever requires experi- 
enced, specially trained doctors. 
The fever works in two ways—it 
kills some germs directly by the 
heat (e.g. gonorrhea germs), and 

it helps the body to fight the germs 
13. Science January 19, 1940; page 10 of sup- 

plement. 

EVER INCREASING 

[a — Assembly line of No. 
12 Plain Milling Ma- 

m chines — Electrically 
Controlled —... high 
production machines 

3 

on climb milling. 
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MILLING MACHINES 
GRINDING MACHINES 
SCREW MACHINES 

Write for General Catalog 
listing the complete line 

BS Brown & Sharpe Mfg. Co. 
Providence, R.1.,U.S.A. 

BROWN & SHARPE 

by causing an inflow of blood. 
Another type of diathermy has 

recently come into great vogue. The 
heating effect of these machines 
can be controlled so as to heat only 
a certain organ or limb to any speci- 
fied temperature. In an effort to 

offset this heat, the blood flow in- 
creases, the capillaries dilate, waste 
matter is carried off faster, and 

healing is stimulated. The bene- 
ficial effects of such heating have 
long been widely known, but while 
heat applied directly is stopped by 
the skin and surface layers of tis- 
sues, diathermy’s great advantage 
is that it penetrates deep into the 
tissues where the heat is needed. 

Diathermy machines for home 
use are on the market, but their use 
is inadvisable unless under the 
direction of a physician.’* Severe 
burns can be inflicted by amateur 

handling of such machines. It might 
be well to add at this point that 
numerous quacks have duped the 
credulous with a countless variety 
14. Waldron, Webb. Article on short wave dia- 

thermy in Hygeia, February, 1940; page 119. 

15. Cramp, Arthur J. Article on quack electric 
- magnetic cures. Hygeia May, 1938; page 
4 

16. Hygcia January, 1936; page 24. 

of worthless electric and magneti« 
“cure-alls.”!® It is well to consu': 
a reliable physician before wastin ; 
money or risking health on an, 
such device.?® 

There is one more interesting us : 
of short-wave diathermy—the su: - 

geon’s electric knife. By replacin : 
one of the energy transmitting pac; 

with a metal point, the heat is con- 
centrated and intensified so as to b: 
suitable for coagulating and d. 
stroying tissue. 

Conclusion 

Thus we see that electricity, lik» 
almost every branch of science, can 
be friend or foe, depending upon 
how it is used. When carelessly 
handled, it inflicts pain, injury, and 
sudden death. But the same stream 
of electrons, guided by wise hands, 
reverses that action and becomes 

a healer of mankind. 

Additional Reference 

1. Encyclopedia Britannica (14th  Edition)- 
Articles on electrotherapy and electrocution. 

2. Hvegeia Fever diathermy. May, 1939; page 

3. Scientific American—Article electrother- 
aphy. September, 1940; page 127. 

4. Van de Water, Marjorie. ‘‘Electric Shock, a 
New Treatment.” Science News Letter July 
20, 1940; page 42. 
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The superior performance and endurance 
of American mechanized military equipment 
will be the deciding factor in the war and a lot 
of the credit must go to the engineers respon- 
sible for its design. 

For one thing, they know their bearings—a 
vitally important requirement. Thus Timken 
Tapered Roller Bearings are being called on to 
“keep ’em rolling.” 

You, too, will find a thorough knowledge of 
Timken Bearings one of your most valuable as- 
sets when you graduate and join the ranks of 
practicing engineers. 

Begin to get this knowledge now; write for a 
free copy of the Timken Reference Manual, the 
tapered roller bearing text book. 

THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 

IMKEN 
TRADE-MARK REG. U. S. PAT. OFF. 

TAPERED ROLLER BEARINGS 
Manufacturers of Timken Tapered Roller Bearings for automobiles, motor 
‘rucks, railroad cars and locomotives and all kinds of industrial machin- 
cry; Timken Alloy Steels and Carbon and Alloy Seamless Tubing; and 

Timken Rock Bits. 

FEBRUARY, 1942 

. 

= 
=> 

TO ASSURE VICTORY 
BUY UNITED STATES 

DEFENSE BONDS & STAMPS 

27 

US 2 QO 

ni! 

ds, 

| | 



THIS IS A TYPICAL 
“GTD GREENFIELD” 

dollar, it may cut threads in as many as 50,000 

holes before it wears out. 

Without efficient small tools like G.T.D. 

Taps, Dies, Twist Drills, Reamers and Gages, 
our great modern metal working industry could 
not exist as we know it today. That’s why 

“G.T.D. Greenfield’ tools play such a vital 

part in industry and in Uncle Sam’s war effort. 

GREENFIELD TAP AND DIE CORPORATION 
GREENFIELD, MASSACHUSETTS 

SCREW PLATES - PIPE TOOLS TAPS + DIES - GAGES - TWIST DRILLS - REAMERS - 

For Victory 

DEFENSE BONDS 

STAMPS 

BUY 

and 

The ALUMNI 
(Continued from page 16) 

ing Stearman trainers to the speedy 
types of combat aircraft. 

Aviation cadets at Jacksonville 
and the Navy’s other two flight 
training centers at Pensacola, Fla., 

and Corpus Christi, Texas, are 
young men between 20 and 27 years 
of age with at least a two-year col- 
lege ecucation. 

Faeverick C. Wood, MLE. ’28, has 
been appointed manager of the 
York Ice Machinery Corporation in 
York, Pennsylvania. His work will 
be concerned with the application 
of industrial air conditioning with 
respect to vital defense production. 
Wood entered the York Ice Ma- 

chinery Corporation as a student 
engineer immediately after gradua- 
tion. 

Among the E 
(Continued from page 16) 

mulas for the dyes and working out 
the various details of the opera- 

28 

tions. 
Scholastically his interests are 

not at all narrow; he has no major 
subject and at present he is tak- 
ing Courses in nutrition and bacteri- 
ology, more because they interest 
him than for any practical use he 
may have for them. He will re- 
ceive a commission in the Naval 
Reserve when he graduates. He 

chose the Navy because he enjoys 
being on the water; in fact, he 
spends as much of his summer as 
he can on boats—and now he dis- 
covers that he is slated to be put on 
land duty! He does not mind be- 
ing in the Navy, saying that those 
who possess special education should 
do what they can for their country. 
When the present emergency is 
over, he plans to enter the field of 
production engineering. 

The COLLEGE 
(Continued from page 13) 

man of the Industrial Marketing 
Session on Thursday morning. 

Following this meeting, Professor 
Bangs addressed the Cornell Club 

of New York on “Your Job and 
National Defense.” 

EE’s To Study Microwaves 

Durine this next term, at the re- 
quest of the National Research 
Council, a special course in Ultra 
High Frequency Techniques will be 
given in the School of Electrical 
Engineering. The course includes 
a theoretical consideration of some 
of the new vacuum tubes which are 
useful in high frequency work, such 
as the klystron and the magnetron. 
There will also be a certain amount 
of laboratory testing of high-fre- 
quency oscillators, antenna arrays, 
and allied equipment. 

This course is being given under 
the auspices of the U. S. Office of 
Education’s Engineering, Science, 
and Management Defense Train- 
ing program. ‘This is the firs 
course given under this program 
which gives college credit, the othe: 
courses having been given to me: 
already employed in industry. Th 
course was given strong backing b: 

the Federal Government becaus 
(Continued on page 30) 
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igre the attack on the production 
backlog by shaping steel and build- 

ing it into ships, tanks, armored trucks 
any many other defense items, is in- 
dustry’s modern production tool — the 
Airco Oxyacetylene Flame. It slices its 
way through steel of any thickness up 
to 30” and more, cutting it to the de- 
sired contour with unrivalled speed and 
accuracy. This versatile tool flame ma- 
chines metal with astonishing speed; 
hardens steel to any desired degree 
and depth; cleans metal surfaces for 
quicker and longer lasting paint jobs 
and welds metal into a homogeneous 
lastingly strong structure. 

To assure the maximum efficiency 
from this modern production tool, Airco 

has developed a complete line of ma- 
chines and apparatus. Airco has in- 
creased its manufacturing of oxygen 
and acetylene and distributing facilities 
to meet the accelerating demand. So 
that the Airco Oxyacetylene Flame 
may be used most efficiently and eco- 
nomically, Air Reduction offers industry 
the cooperation of a staff of experi- 
enced engineers, skilled in the use of 
this modern tool. 

An interesting booklet, ‘Airco in the 
News”’, tells a picture of this Airco pro- 
duction tool and the numerous ways in 
which it is aiding the defense program. 
If you want a copy write to the Airco 
Public Relations Department, Room 
1656, 60 E. 42nd St., New York, N. Y. 

60 EAST 42nd STREET, NEW YORK, N. Y. 
In Texas: 

Magnolia-Airco Gas Products Co. 
DISTRICT OFFICES IN PRINCIPAL CITIES 

ANYTHING AND EVERYTHING FOR GAS WELDING OR CUTTING AND ARC WELDING 
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Defense Training 
(Continued from page 8) 

The instructional material for 
inspector training has been made 
available to the various schools in 
New York State and elsewhere, and 

at present many courses are in oper- 
ation, training inspectors for the 

Ordnance Department and for the 
industries manufacturing war 

equipment. 
A recent development is_ the 

course now being started in one 
engineering college in each of the 
seventeen Ordnance Districts, for 

the training of Ordnance inspectors 
who are on the payroll of the Or- 
dnance Department and who are 
sent to these colleges for special 
training. The National Defense 
Curriculum Laboratory at Cornell 
was asked by the Office of the 
Chief of Ordnance to prepare a 
special course of study covering a 
training period of 90 days, based 
upon the instructional material pre- 
viously developed and now in use 
in the vocational schools and in 
some engineering colleges. This 
special course was prepared, ap- 

proved by the U. S. Office of Edu- 
cation, and is now being put into 
operation in the seventeen selected 
engineering colleges. 

Cornell was selected as the train- 
ing agency for this special program 
for the Rochester Ordnance Dis- 
trict. An inspection laboratory has 
been provided by partitioning off 
the east end of the third floor of 
Rand Hall, equipment and parts 

to be inspected have been secured, 
and the program is expected to be 
under way by the time this article 

is printed. The trainees will receive 
instruction in mathematics applied 
to inspection, blueprint reading, 
materials of industry, manufactur- 
ing processes, and inspection prac- 
tice including class and laboratory 
work. Professor Garret is in charge 
of this program. 

The College of Engineering has 
made significant contributions to 
the total war effort through the ex- 
tension classes offered in the var- 
ious cities in central and western 
New York, and through the spec- 
ial diesel engine course offered on 
the campus for Naval ensigns. It 
is hoped that the training program 

for inspectors will be another sig- 
nificant contribution. 

The COLLEGE 
(Continued from page 28) 

of the shortage of men with technic 
al training necessary in the use o 
the new high frequency apparatu: 
used by the military forces. D; 
Howard Smith has attended con 
ferences at M.I.T. for prospectiv 
instructors in the course. In th 
School of Electrical Engineering th. 
lectures and laboratory work wil 
be conducted by Professors W. C 
Ballard and True McLean, Dr 
Smith, and Mr. A. B. Credle. 

New Math Course 

To meet the needs of students who 
are contemplating entry into the 
Navy or other branches of the ser- 
vice requiring a knowledge of navi- 
gation, a new three-hour course, 
Mathematics 16, has been an- 
nounced by the department of 
mathematics. It includes a study 
of spherical trigonometry and map 

projects. 

*1.15 

and thread weight. 

First Floor 

' Remember Your Queen of Hearts 

This Valentine’s Day with 

Phoenix Hose 

A tribute to her loveliness and your good 

taste . . . lovely Phoenix hose in her fav- 

orite shade. We'll help you with the size 

Reth ch il A's 

STOVER 
PRINTING 
COMPANY 

Telephone 2271 

113-115 South Tioga Street 

Right and On Time Since 1909 
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Ever see a shooting star? 

There are about 7,500,000 

every night! Most of ther 

burn up in the outer at-— 

mosphere, and the few that 

reach the earth are man’s 

only material link with 

celestial space. For exam— 

ination and study, these 

hard, dense meteorites 

are easily sliced with a 

special type of bandsaw 

using Carborundum Brand 

Abrasive Grain as cutting 

agent, then finished with 

finer grain and powders. 

Interesting, too, are the 

many industrial uses for 

Carborundum-made abrasive 

grains. They help polish 

and finish countless prod- 

ucts, from cutlery to plow— 

shares, from the bevelling /* 

of glass to the lapping of 

transmission gears and the 

grinding of optical lenses. 

Whatever may be the use of grinding wheels, 

coated abrasives and other abrasive prod— 

ucts in the industry you enter, you’ll find 

our outstanding research, manufacturing 

and engineering facilities can render a real 

service. Write The Carborundum Company, 

Niagara Falls, New York. 

CARBORUNDUM BRAND PAT 

PRODUCTS ABRASIVE & 

Carborandum and Aloxite are registered trade-marks of 

and indicate f: byThe Carb dum Company. 
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At three in the morning, five- 
year-old Arthur asked his mother 
to tell him a story. 

| “Quiet, dear,” replied his mother. 

“Daddy will be in soon and tell 
| us both one.” 

* * * 

A man rushed into the newspaper 
office and demanded to see the 
editor. “Sir,” he cried as_ he 

walked around the room, “your 
paper has libeled me. You have 
called me the lightweight cham- 
pion.” 

“But that is true,” returned the 

editor. “You are Mr. Fightwell, 
aren’t you?” 

“Yes, yes,” cried the other, “but 

it’s my brother who is the boxer. 

I’m a coal merchant.” 

* * * 

| tried to kiss her by the mill 
One starry summer night, 

She shook her head and sweetly 
said, 

“No, not by a damn site!” 

A manufacturer recently sold 
seven gold-plated bath tubs at 
$2,500 each to residents of Long 
Island. Sounds like a swell way 
to soak the rich. 

—Rose Technic 

* * * 

“Vm going to leave school un- 

less the dean takes back what he 
said.” 

“What did he say?” 
“Get out!” 

* * * 

I think that I shall never see 

An auto like the Model-T; 

A car whose three-inch tires are 
pressed 

Against the earth’s rough, stony 

breast; 
A can who looks for gas all day, 

And blows a radiator spray; 

A crate that in the summer goes 
And freezes up when first it 

snows; 
A crank with which we often toil; 

Four cylinders that eat up oil; 
Poems are made by fools like we, 

But only Ford can make a T. 

Cut courtesy PuBLic UTILITIES FORTNIGHTLY 
| 

hi 
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“We're looking for a place with a street-light outside the bedroom 
window — we like to read in bed.” 

She: I’m perfect. 

He: I’m practice. 

Junior Week Specials 

Mother: Have a good time ct 

the houseparty and be a good gir. 
Daughter: Make up your minc, 

mother. 

* * * 

He: Since I met you I can’t ear, 
T can’t drink, I can’t sleep. 

She: Why not? 
He: I’m broke. 

* * * 

Mary had a little lamp, 
It was well trained, no doubt, 
For every time that Johnny came 
The little lamp went out. 

* * * 

It’s nice to kiss in a shady park- 

ing place, but the boy friend 

doesn’t stop there. 
You mean... 
Yes, he keeps right on driving. 

+ 

I was struck by the beauty of her 
hand. 

I tried to kiss her. : 
As I say, I was struck by the 

beauty of her hand. 

In the U. S. last year 4,076 peo- 

ple died of gas. 

29 inhaled it. 
47 put a match to it. 
And 4,000 stepped on it. 

* * * 

Last night | held a little hand 
So dainty and so sweet, 
| thought my heart would surely 

break 
So wildly did it beat. 
No other hand in all the world 

Can greater solace bring, 
Than that sweet hand | held Ic t 

night— 
Four aces and a king. 
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Dredge bucket pins demand a 
lot from steel—and get if in 

| Chromium-Molybdenum steel 

Dredge bucket pins are heavy (4-8 inches diameter), 
must withstand heavy static and impact loads, and 
must have extra good wear resistance. It is a tough 
assignment for any steel. 
A medium carbon Chromium-Molybdenum steel 

developing uniform hardness in heavy sections is 
being used for this application. 

Here is a permanent place for one of the most versa- 
tile of alloy steels—a steel that, with minor variations 

in carbon and manganese content, is meeting re- 
quirements in parts ranging from 0.065” wall aircratt 

tubing to 12” shafting. Our free booklet “Molybdenum 
in Steel” will gladly be sent on request to interested 
students, graduates or teaching staffs. 

CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 

MOLYBDIC OXIDE—BRIQUETTED OR CANNED FERROMOLYBDENUM + CALCIUM MOLYBDATE 

ak Me-ly Re m m Gao an 
500 4 rk Cit 7 



UNDER ONE ROOF 

HE General Electric Company has a leased-wire 

communication system which functions as smoothly 

as if all G-E branches were housed in a single building. 

During the year 1941, a total of 3796 miles was added to 

the leased-wire communication system to help speed the 

handling of contracts. A network of 11,$65 miles is now 

available tor telephone and teletype messages. 

The telephone network covers $630 miles and serves 

17 key industrial cities in the East and Middle West. It 

contains 37 individual wires, many of which can be inter- 

connected tor greater flexibility and coverage. The tele- 

type network comprises 4822 miles of full-time circuits 

and 1113 miles of part-time circuits. Thirty-one cities are 

served directly, and many others are served indirectly. 

VOLTS AND VITAMINS 

HE General Electric industrial X-ray laboratory re- 

cently moved a large number of apple and other fruit 

trees, berry bushes, and tomato and string bean seeds 

into the confines of its workrooms. 
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Washington,D.c, 

Campus 
There, under an X-ray machine, these various specimens 

of flora were bombarded with 1,000,000-volt X rays. 

They were then returned to the New York State Experi- 

ment Station at Geneva for planting and subsequent 

observation of the effect of the X rays upon the color, 

size, flavor, quality, resistance to disease, and other 

characteristics of the fruit and vegetables. 

Variations and mutations are to be expected when 

living plant cells are subjected to bombardment with 

X rays. Under forced germination, effects of the 1,000,000- 

volt treatment on seeds may be observed within a few 

days, but, for the voung trees and berry bushes, the full 

effect will not be known for at least five years. 

LE DERNIER CRI 

HE General Electric Company’s construction of the 

first large electric plant in the Belgian Congo was 

stalled by the lack of dowel pins, the only items missing 

from an inventory of hundreds of parts. The whole camp 

was searched, natives were questioned, but not a single 

dowel pin was found. 

With a go-day deadline, replacements were out of the 

question, so, with makeshift materials, tools, and help, 

new dowel pins were tashioned. The job was finished on 

schedule. 

Months afterwards a visitor to a half-savage tribe in the 

Belgian Congo found men and women alike wearing a new 

type of nose ornament. Thrust through the cartilage of 

the nose, gleaming and twinkling in the African sunlight, 

the missing dowel pins were the pride of the natives. 
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